Pentylenetetrazole-induced bursting activity and cellular protein phosphorylation in snail neurons.
To elucidate the intracellular mechanism of seizure discharge, phosphorylation of cellular protein during pentylenetetrazole (PTZ)-induced bursting activity in snail neurons was investigated. PTZ markedly enhanced the phosphorylation of proteins of 34,000 and 50,000 molecular weight. Similar effects were observed by application of a calcium ionophore, A23187. Calmodulin antagonist, N-(6-aminohexyl)-5-chloronaphthalenesulfonamide hydrochloride (W-7), inhibited the PTZ-induced increased phosphorylation of these two proteins. Dibutyryl cyclic AMP and iosobutylmethylxanthine (IBMX) showed no significant effect on the phosphorylation pattern. Bath application of the calcium ionophore produced bursting activity followed by long-lasting hyperpolarization. Bath application of W-7 completely inhibited the PTZ-induced bursting activity. These results suggest that the phosphorylation of proteins of 34,000 and 50,000 in molecular weight is related to the generation of bursting activity by PTZ.